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vm^mibMizmmzn. ytzmfcm^fctt-tz>iEnm*m (Ag), 

2± (Rh) „ ^-^A (Ru) , fi^ (Pt) . (Pd) , 

im^3] Mmpm¥m&mt.MmjEmmti<Dmiz. ziAjvh (Co), 

= y>r/b (Ni), ^ti^©^M$:^&<t%lSSJ^-h^^^<fc 

[ft*® 5] i&|B»i»K4£MJii:«&ffiiE«ffifc©raJc, & (Au) 
£ (Au) %^e-&^J:yiRS^2i»K^»»?:fll^.fcri:S:#«i:-r*»# 
3^3 £ feline 4 {CIB«© Ill&gfc*&9Mt^#J4M!M*##* : ?-. 

[ff^6] £&BE£2K|g&MJff(Z)IKJ?tt. lOAjgJLL, 5 0 0AgTT'S. 
ertMtt * 5 icfa^o 1 1 I j&gfcto&ft^ft^flSBa&sRT-. 

t>K 0.01—5 fiaX*&Z> 

- h &#$t £ * i jbrnm^m 6 © ^fft*» i mzs&m<D i ummitm^ 
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z. n zmm. £ -r & m&m i nmm&m i <d ^ -rn^ 1 m^mmo 1 1 i^fl: 4» 
[i^n] iffiaiEm^ 3 m&mmtf. 5-1000 A-e&s 

[ft l 2 ] BaiEIEttS«, 

□ J/^A (Rh) , (Ru) , ^*i£><Z>^M£:^&< 

(Rh) , (Ru) , Z-frhO±m*'Pte< H*) 

1 =H3S£Ui#Ay££-& J; y nfcIE«ffi» Hi:, 
flf gBIE«ffi£ il©±{: Ji 2 *i S > & (Au) j: y j&jg, £ *i jE«Hfl 2 Jg 

ffffaiE«^2«©±lza:^a«$tl-g>, 5^#>(Ti), ^DA(Cr), 

©3ji<fc 3 js#3tre&y\ 

[§M14] ltfSBiE«^ 1 0.02~2/tmT*&y, 
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mimiEmmm2m<Dmmte. 0.2—3 /tm-e&y, 
[if^i 5] mmiEnmm 3 me> jtic ^mit (s i o 2 ), gffc3if5i 

(si^y). i-zyitlsya (Ti x N y f) , s&^tt, J}fU>f5K*i:>^lfii 

z. ^ &4#$t£-rsfiN^ 1 0 , m$&g 1 1 „ ft** 1 3 xt«^« 1 4 icib*© 

[0 0 0 1] 
[0 0 0 2] 

0 7'J y^SCD^If 4 0 O0WI:^t„ 1 0 l»f77 

>f^*=K. 1 0 2&AlN3U£GaN<fc*J/&<5Ay 10 3»ni©Ga 

Nl, 10 4tt|g^M, 1 0 5ttpi©A 1 G a Njg. 106ttpSffiGaNl 
, 1 2 0«IE«^ 1 3 Olt&mm> 1 4 Ote#-Jf#3g<Z)^«}§-e&£o 
1106 JCg^£;nTV^JiqB|(Z>iEmiS 1 2 0 te, »JiH -V T Tu (N i 

) ^^i±=i^;i/h (Co) <k UJ&&BIJP3 0 0 0 A<D&mmiz& »J7£j&$*itv> 

So 

[0 0 0 3] 

LfrU t£*8tfB&cfcvM:&, ro^©iE«@i 2 0 lc^y>r;i/ (Ni) ^=r 



3 



miSE# 2000-3081992 



11—056357 



(Co) ftiftf^MtfJav^tlT^fefctf), I^3 8 0 nm~5 5 0 n 
[00 04] 

[0 0 0 5] 

^^JiKitgRsti, ytz&Wim^RM-r&iEmmzm (a S ) , (r 

h) , ;i/5="— (Ru) , 6^ (Pt) , rt^VVI* (Pd) „ m 
[0 0 0 6] 

<Z>P»g©*i>£<i:t>T&Ji (pM^^JBtcJtKWaficv^) «(Ag), UV 
(Rh) , ^/f-9A (Ru) „ fi^ (Pt) . rt^WJ* (Pd) , £fc 

[0 0 0 7] 
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ftmrntiEmmtcDmiz, nrui/h (Co), -vtnv (nd , rti 
e.®^i^'>&< t% ni^i±^^j: y/£sm 

[0 0 0 8] 

Sg4©3M£Ji, _tfBtf>!ll3 GD^JglCfc^T, ^l»m^M«©J^jp:S: 2 

5A#_h, 5 0A«T#J:^o 
[0 0 0 9] 

£MJB2:lE«tt£<&-l8Hc, ^ (Au) (Au) l:^f£^ij:yE5l 

[0 0 10] 
[0011] 

m7(Z)#^ii. J:fa<z>0l73rM^6^f^frlo©#^lc;i3^T, iE 
«jgiJB<z>ffl|ff%o.oi~5Ae«i: , rsr4:T?abS. IE*««lJff<z>II«tt, M£ L 

< &0.02~2jttiin?& «fc »Jgt b < &0.05~lj»B"e&&. 
[0 0 12] 

Xtt> iE««»iM©±.K:^(Au)^e>J«SiE«fii^2®S:^'rsri:-e 
[0 0 13] 

£9©#«W:, _tgS£>fg8©#miC;J3V^, IE«*» 2 /SCORES: 0.1 

, J: UM* b<tt0.5~2ittm"e&S o 
[0 0 14] 
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IE**, IE«*HlJS, IE**ff£2«<DJtlC^#>(Tih ^nA(Cr), £ 

[0015] 

Hi _LIB©Hl 0(D#ISici3VNT. iE«*H3Jitf>iyS£ 

5~1000A£f<53£l?&.5o jE«ffi^3M©JRJ?a:, S* L<ttlO~500A-e* 
*K <k »JS* 1/ < ttl5~100AT?*£. 
[0 0 16] 

I120#iH Jhfa©^l ©^(CfeVNT, !E**£BS?tfA (Rh 
) „ (Ru) Xte^nb(D&m%:'Pt£< immM±&/vf=:&i£:£ 

[0 0 17] 

HI 3©^tt, _tfS©H2, flOXliil l©#mcfcV>T, IE* 
S<3D#M#^S:n^^A (Rh) % (Ru) XttZltl £(Z>:£m£4>& 

<t.&imm&±&/ut^i&&vj&t&znfeiEmmmim£. ie*«» i «©_fc 
izw.mmmi$tiz>. &ttu)£v&m.ztifciEmmm2m£. iEmmm2m<o±iz 

[0 0 18] 

I14©^H _tlB©Hl OXtt^l 3<Z>#^lcfcvxT, IE**»l 

ma>mm*o.o2~2fimnv. iE*«02»©&*«:o.2~3*i«fcu #0, ie* 

*H 3 M(Dmm & 10—500 A £ -f Z> Z. £ £ . 
[0 0 19] 

5Stc, *i50*aii _tiB©S£io, ill, g£i 3X»!&i 4©#«K:;i3 

V*"7\ IE**£ 3 JfCDJbJC, &fc3l5£ (Si0 2 ), ^fb^H(si x N y ), T*yik 

i$m (Ti x N y ^) , jku>t ^ K3&if^e>«*jiift»tt«aiK&ii[««[« 
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[0 0 2 0] 
[ftU8J5«fc 

i(Ag), n^^A (Rh) , (Ru) , (Pt), X^S? 

(Pd) ^3 8 0nm~5 5 0nm *\ 3S) ©nPBOfetC** 

t-&3fc©jKSt^R##SlC;*;^V^« (0. 6<R<1. 0) T*&£fc«). rti 

£ z. t. £ «fc o 

[00 2 1] 

^$:@6ic^-r 0 2ts:-^tcov>Ttt, ^r#b<M-rs*\ ±m<D5mm 

[0 0 2 2] 
[0 0 2 3] 

#IC, n^A (Rh) S*t^©ST'fflS (Ag) ICtt^Sfc© 
[0 0 2 4] 

^/f-9A (Ru) tt, «tt±DS?9A (Rh) £@§&X«^{Ktf>1£S: 

7 £iJSE4# 2000-3081992 

/ 
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(Rh) i:^im^{cavxM^'rfeSo 

[0 0 2 5] 

2AJ£Lh, 2 0 OAJSTFtf&v*. iCDJRJSS: 2 AJKTJCf * fcK 

js#*-r^T\ t^if^iis^t^T^f, z.o>mm*:2 0 0 A^-hlCf 

St, KJ5lE«ffi«:7gffc , rsaR (Ag) * D^^A (Rh) , (Ru 
) , fii (Pt) , rt'ZVVJ* (Pd) ^fettrti^>©^©^ffilCi:S^VNM 

» ^ ^ >: #-e # & < & -5 o 

[0 0 2 6] 

3CD!fl2s»jg|£:M«<»fftt. 10Ag±, 5 0 0AW^V\ 30|g|J?£ 1 
0A£*Tlc-r<5£, KJ¥3y»-r^T!fiH3&afSH4S:#*^4:««^S-r, 5 0 OA 
JSJLtic -T £ ±ga©^M 3: t=. \*&&<Dfl?m tc <fc £ % V>£!iMP & # s r t & 

[0 0 2 7] 

JtfB^iEm^lMW^^O.Ol/ttittJ^-h, S^mJ^Tii-rsafil*. & 

HPt5»> ^©^^o.oiAmj^Tic-rs^i^^^^T, Mf*£ 

£Mk£>®-r^£ L<&v^#>T-&£ 0 
[0 0 2 8] 

^(Au)7b^j&SlE«^§2JS£:iB!tt&3£tCj: »J, IE«1I(Z>«ffiffi£_b 

8 ffiSE# 2000-3081992 
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[0 0 2 9] 

B£ m £ H-r €> ^ £ £ & £ . 

[0 0 3 0] 

^^>(Ti)X^^nA{Cr)^.^^&iES@l|3@$:m^SrillCj;*J x 

ICfcSfilfr&l®^ Zl©f 3flMI®If tt> 5Aj£JLt, 1000 

£ Ifc^T'tf, lOOOAJg^Jtlc: tst^> ;i/^©^as 
[0 0 3 1 ] 

[0 0 3 2] 

m i mmw) 

muz, *mmiz&z> 7'j ^^^^©^#^58^^-1 o o©^^^ 

BE^^-To I^T^S^l 0 1 <D±\Z&mi£7)b=L — ^A(AIN) ^*>J&£ffil 
^i|$2 0 0AOA.y77il 0 2#«me>*l* -€-CDJilC is V n >(Si) h*-^(Z)Ga 

9 mil#2 0 0 0 - 3 0 8 1 9 9 2 
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N ^J&SgljPW.O ;imfflil^t'J7iIn + Ml 0 3 tlT V>£„ 

[0 0 3 3] 

-et/T, n + IlO3©±{CGaNi:Ga 0>8 I n Q 2 N fr£> &£#S*?# 
(MQW) ©2S#«1 0 4#7f^£*lT^£o 0 4 ©JiJCte^?* 

(Mg) K-^©A1 0 15 Ga Q g5 N ^^>^S^j?^6 0 OAfiDpMH 0 
5A^^$tlT^So ^tC, ® 1 O 5©_t{C&V^#$/?A (Mg) K-:/© 
GaN frbm&mmffil 5 O OA©pH 1 O 6#7£jE££*lT^S„ 
[0 0 3 4] 

mi 0 e<D±.izfc&mMwiz&z>f&iwm&mm 1 1 1 n + no3 
±tc-«*-^«ffii 4 off-m^tixy^o mimm^mm niii, 1106 \zm 

&-tZ>mm$)l 0 A(D3/l;i/h(Co)^fett--//r;i/ (Ni) «fc "e^ 
J*S*lT^5. iE«^12 0^, If|!|3 0 0 0Affli (Ag) , nS^-k (R 
h) „ )^—^fb, (Ru) , (Pt) , h> (Pd) , Zltl 

So 

[0 0 3 5] 

#JB*3&©f*«« 1 4 Ott. Mttl 7 5 A©/VJ-5?*MV) 114 It, £ 
JM&l 0 0 0A©r;i/5-^A(Al)f 1 42fc, ISJP%5 0 0 AOD/V*-S??MV 
) Ml43fc, If |«I5 O 0 0A©-7^(Ni)Il 4 4 tlf!98 0 0 OA© 
& (Au) Ml 4 5i:$:l^^ , ;riSn + 110 3 ©— »«ffiS*lfc9P^©± 
;fr&)E&=Ktf3iir6-i:K: i l Jii$ftT^5. £ fc*_L31SCtt, Si0 2 I<j: 

_i:ia©J:c>C. Elil 2 0 5:^ (Ag) , nS?9A (Rh) , ( 
Ru) % (Pt) . (Pd) „ ZL*l*>©£M£4>&< £ 

©Wl. ^2lC^i-^^lCiS^«s|§^^4 OOJ:iJt)ftl 0%~ 
5 0%^^g$:|pj_hf 5Ii:tfT?§fe. 

[0 0 3 6] 
<f&2£i6«|) 

1 0 ffifE# 2000-3081992 

V 



1 1 — 056357 



^lli i 2£ii#nbfc ; &©T*&».K ^©ffi©*,T*kmft#st^i o o £^e>^ 

froTV*fcV\, 3©f 2iIiII 1 1 2 5 0 A(D± (Au) £ U 

^*^MMJCJ:y*fifcS*lTfey, RJJ»10AO3/Uh (Co) 

^ (n i) iy^iiiiiin 1 1 £«i«^> mimm±mmi i it. 
r®i2ii^jiii i 2 &misi!:£JSJii 1 1 tiEmmi zot&mzm 

^*r*rfcJCJ:y, J:»J— M3ftHtCiE««l 205:110 6 lCg^H"£ 3 £: 
[0 0 3 7] 

0 3 1C, 7'J y^f y^ICfi^Hf 1 0 0, 2OOfcit;4OO0tt 

^ z-omizit, ^lmmmiz^x. isii 20^ (a 

g) , ^Wi, DS?9A (Rh) TMBfifcU gll&H&JMl 1 1 

ftttbfe 0»3, J&t>\ ^#3.1) . 

r©^^e>%«-5 <ke>tc, *»WK:J:*^»fr»3tefR^l 0 0Jfctt2 0 0© 
fltafcjcitui, IE«^12 0$:M (Ag), uVtrl* (Rh) „ ?A (R 

u) , fi^ (Pt) , A9S?^A (Pd) , £*i&©&M&4>fc< 

ffiiz£z>¥mftftytm-3-4 o o cg#i, ^#2) *y%>*n o%~5 o%ieu: 

[0 0 3 8] 

Aft, ##1, 2©|63 l fc^T-4 0 0 CfeVNT, m tte>*iTV*fc 
h (Co) y4r;i/ (Ni) KJ: y?IMt£ftTV^fctt>*t?&y, J: 

y, iemi 2 0 £® 1 0 6 £<Dma>mM&t>\ mz-tftmuzfrT^zfcitoT* 

2bZ> 0 B3tC;i3V*TIE«ffil 2 0#=rA/I/h (Co) * fctt— y4r/l/ (Ni) fC 

j: y^stife^^4 0 0 o®#i. ^#2) <Dmftytm.tfi&^<D&. mm 
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[0 0 3 9] 

ZiLZmz^ m (Ag) , (Rh) , (Ru) , S£ (P 

t) , (Pd) , itl&©^M«:^«s<fc : biaSJ6*±^ 

UIEMl 2 0 S:^«-r*»^JCtt, 03©Sf 3 £3C#4 £ £J£leL 
T=fo¥53<i:3lc. IlIMIIl l l *fcl±«2»K^M»l l 2#tevv£# 

nmi 2otno 6 fc©raoaapttKiov^Tfctv^< e>^«t>©©, «3t3^s 

MM 1 1 2fcJ:S3fe<Z>®JR#&<fcSfc«>T?*S. 
[0 0 4 0] 

#&c, H3»3.lCD^i&tf»2|»K^MSS:«M-fr'rjc, itipS 
©GaNH 0 6©_htCKJS*&3000A©nS?9A (Rh) J: »J J^SiESffi 1 2 0 
MlfcMf4 0 0T'B, « 8(7)^^2 0 0 £M&|i«©3feft£, H 
^&>±K3&mt£G aNl 1 0 6 £©MM£&»*;ii:;&tT?£fc. nS?9 
A (Rh) ©SoffiV^ftHS, G aNli:©^i^tt^t)0T^ 

»J. 3S#3.1©»3fc* : 3F>4 0 Oti, ;^?>ffliMf50|g^l 0 0 «fc»; 

BP "5, ^#3 .10)^1^4 0 0 &«3i-t*lHU n*?*A (Rh) ©#o*H£ 
JCfcy, »lXtfie2|»JK^»Ji=g:«tS*'rtc, 3t£, 

[0 0 4 1 ] 

±m<DmmMT*i$. lEnmi 2 otf>m^&, $>3 0 0 oAt^ofc^, iem 

12 0©^jP«. 10 0A^±> 5 (i mJS*TT*fc*ltf&V^ 2O0gf 
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[0 0 4 2] 

2AJSA_h, 2 0 0 Aj^TT'fetlli^^^^^-rSo 
^lfiMMl 1 l©iSli, ,fcyM*L<Bu 5Aj^_h. 50AJ^T^J:Vn 

0 f liiMH 1 1 ^jgM^^si o 6 njEmmi 2 0 t$:3s<^$ 

[0 0 4 3] 

f 2SiMI®lf S, lOAgU:, 5 0 0 A^Tt'^tltftOif ?:tSt 
»2*»E4feMJSl 1 2©KJ|Kt4, -J:yM*b<tt. 3 0 AJ^Jt. 3 0 0A« 
T#«fcv*. ^2il^AH l 2ttu &&^££g5if*R&AJffi l lfcIE*« 

1 2 o t ^ t < s r & < ^ »j , mmg2>tyt(Dmi\z-frMz. y, 

[0 0 4 4 ] 

0B\ #**3§&#*.T^T ! fcJ:V\, 1106, ^l^MI 1 1 1 tfcli^ 
211^111 1 2<D±fr*>. lg|ifl5 0 00A©^ (Ag), RJ£& 

8 0 0A©-y^ (Ni), II$fj8 0 0 0A©i (Au) fcfflB&iflittC <k y 
a«-T-5-i:lC<fc y. RJ?ftl. 4 /imCDiE«8«:JgJ&l/T%>J:V\, 3©J;e>& 

[0 0 4 5] 

S4 1C. *»lf!ICj;6 7'J ^^^©^MIMfcSbfcSS^S 0 0 <Z>«53£&»ili 

jO200A©/<»y7rM 1 0 2#UW&*U -€-©±K:S/y n>(Si) K-^©GaN^e> 
^^1^^4.0Am©lS3r^UraSn + Ml 0 3^^$tlTV>S 0 f IT> S 
1 0 3©±JCGaMi:Ga 0#8 In 0>2 N3^e>3QiS^fi* : ?-^«l3i (MQW) ©Ml 
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1 0 5(D_tlCttV^^i/^^(Mg) K-^©GaNfr^J&&IlJW$1500A(Z)pM« 1 
0 6 tlTl^S. 
[0 0 4 6] 

*fc> pin o 6<D±iz&i&mMMK£z>&mM&*:m?2>jE<mmi 2 0 c 

J£*T> r&miEmmi 2 oj £-§-e>t§-£-#&£o ) n + Jgi o 3_Ltcte:f|« 
Hi 4 Otf^l&StlTV^,, #MiEfl^l2 0« > pSfl 0 6tC^"t§iE« 

mmimi 2 1. iE«^m«i 2 i<D±mizmi&ztiz>jEmmm2mi 2 2, 
3eicje«@^2m 122 <^±mzm^r^jEn^m s mi zs<D3 mmMT$> 

[0 0 4 7] 

iE«^mi«l 2 1H pSIl 0 6{C^-a-t^M^0.1/tm(Z)D^^A(Rh) 
Xttfi^(Pt) «fc U iE«^2Ml 2 2 11 ASj?$dl.2 

/xm©^(Au) X VmZ>±mm~£&Z>. EtH3ll2 3U, m^20A 

[0 0 4 8] 

^$Jl 0 0 0 A<DTfr^— ^A(A1)M1 42fc, Jgff 5 0 0 ACDA-^^^A(V 
) 1143t, il|«j5 O O 0 A©->y-?r;KNi)I 1 4 4 i:lJ||«j8 0 0 OA© 
± (Au) Ml 4 5 ££li&3f'Vll7*ifgn + Ml 0 3 ©-gflSffi £ *l£g0#©_t 

# e> WRr^M 3 it -5 r £ ic <fc *; mm £ *it v \ £ . 

[0 0 4 9] 

\zBf%Ztif^miEmM i 2 o i:AMi 4 o £<z>|^ic&sio 2 )g|<fc y 

^«1I1 3 0 3!)W$^^T^^^ ffii'13 0tt, ^iH4 0$:Mt6 
fc«)lC©mi/fen + M 1 0 3 ^y^V^StlTSffib*^ Ht^Jf 1 0 4 tf> 

pin o 5©m®, mpMH o 6 a>m~ffi]ktf±m<D-®. iEmm& 

11121, IE«@ffl2«l 2 2<D{U®> IE«ffiSI3tf 1 2 3 (D±^<D-^^m 
ot^S. SiOgBU: Uf&£«®Bll 3 0(DsEmmm3Ml 2 3 £M?gP#<E>J?3 
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[0 0 5 0] 

±m<D£z>iz. #siEm^i 2 o $:ni;^A(Rh)xii&^(pt)<k vf&ziEmm 

0 0 hJ£igtL£:„ *g*%H5tC^-T. 3 «*ttfl5tCJ:<5*l3t3(l : ?4 0 0 

[0 0 5 1] 

[0 0 5 2] 

, r©#MiE«^l 2 0©JBIj*tt, 0.11*«JBU:, 10^"JKTT?fe4xt«V^ Z1(Z) 
#IiE«il 2 o©KJ¥#o. 11 3te£+#lcHtf3-£3i:#T*£& 

So 

[0 0 5 3] 

iEwmmim<Di&mt. o.oi~5#t«-e»*iJi-e©sfr*s:5i» , r6. iem* 
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